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(54) HIGH FREQUENCY SWITCH CIRCUIT 

(57)Abstract: 

PURPOSE: To provide the high frequency switch circuit 
in which a passing loss in the on-state is small and 
leakage of a signal in the off-state is less. 
CONSTITUTION: When an antenna and a reception 
circuit are connected, a forward bias is applied; to a FET 
9 to set its drain-source impedance to be properly low 
and the impedance is equivalent to its on-resistance t J 
but the impedance is converted into a high impedance 
by a 1/4 wavelength line 1 12 and then the impedance of 
the FET 9 when viewing it from a node 13 is close to an 
open impedance. On the other hand, a reverse- bias is 
applied to a FET 8, the drain- source impedance by its 
junction capacitance is properly high, but the impedance 
is converted into a low impedance by a 1/4 wavelength . 
line 1 1 1 , and the impedance of a node 1 2 is sufficiently 
close to a short-circuit state. Then the impedance is .,. 
converted into a high impedance by a 1/4 wavelength 
line 6. Thus, a high frequency signal received by an 

antenna connection terminal 1 is not leaked to a . . .... 

transmission circuit connection terminal 2 but outputted to a reception circuit connection 

terminal 3. 
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[0002] 

[Description of the Prior Art] As an example of the conventional high frequency switching circuit, 
the configuration of the transmission-and-reception common antenna change circuit of a 
transmitter is shown in drawing 3 . In drawing 3 , the antenna end-connection child connected to 
the antenna which 1 does not illustrate, the sending-circuit connection terminal connected to 
the sending circuit which 2 does not illustrate, and 3 are receiving-circuit connection terminals 
connected to the receiving circuit which is not illustrated. 6 and 7 are the quadrant wavelength 
lines by the transmission lines (distributed constant line), such as a microstrip line, respectively, 
and they function as an impedance converter which reverses the condition of an impedance. 
[0003] Next, as for a field-effect transistor (FET), and 10 and 1 1, the resistance for auto-bias 
adjustment of FET 8 and 9, and 4 and 5 are [ 8 and 9 ] switch change control terminals, 
respectively. As shown in drawing, two independent equivalent "arms" is formed by connecting 
the antenna end-connection child 1 , the sending-circuit connection terminal 2, and the 
receiving-circuit connection terminal 3 respectively through the quadrant wavelength lines 6 and 
7. 

[0004] And the drain electrode of FET8 is connected to the knot 1 2 between the quadrant 
wavelength line 6 and the sending-circuit connection terminal 2, and the source electrode of 
FET8 is grounded. Similarly, the drain electrode of FET9 is connected to the knot 13 between 
the quadrant wavelength line 7 and the receiving-circuit connection terminal 3, and the source 
electrode of FET9 is grounded. Here, FET 8 and 9 has the so-called function of "varistor diode", 
is impressing the control voltage of forward bias or a reverse bias to each gate electrode, and 
operates between **" diode", i.e., the drain-source, to ON or an OFF state. Moreover, this 
transmission-and-reception common antenna change circuit can be created very small so that it 
may guess easily from the above explanation. 

[0005] In the above-mentioned configuration, when it changes so that an antenna and a 
receiving circuit may be connected mutually, below, it divides according to a term and each 
circuit actuation at the time of changing so that an antenna and a sending circuit may be 
connected mutually is explained. 

** When an antenna and a receiving circuit are connected, in drawing 3 , zero or forward bias is 
impressed to the switch change control terminal 4 as control voltage in this case, and, on the 
other hand, as for this, the reverse bias below the pinch off voltage of FET9 is independently 
impressed to the switch change control terminal 5 as control voltage. 
[0006] Drawing 4 is the equal circuit of drawing 3 in this case. FET9 becomes the shunt 
capacitor 42 and equivalence which are shown in drawing 4 with the junction capacitance 
between the drain-sources. And it becomes a transmission line and equivalence with a certain 
specific characteristic impedance between the antenna end-connection child 1 and the 
receiving-circuit connection terminal 3 with the combination of the capacitance component of 
this shunt capacitor 42, and the serial inductance component of the quadrant wavelength line 7. 
Usually, a circuit design is performed so that adjustment can be taken between the input 
impedances of the receiving circuit connected to this characteristic impedance and the 
receiving-circuit connection terminal 3. 

[0007] On the other hand, it is "low impedance" between the drain-sources of FET8, and it 
becomes the on resistance 41 and equivalence which are shown in drawing 4 . That is, it can be 
said that a knot 1 2 is in the condition mostly connected with the ground too hastily. Since 1 2 is 
connected to the quadrant wavelength line 6 at present, the low impedance of this line 6 odor 
lever is changed into a high impedance, and it will be in an open condition mostly between the 
antenna end-connection child 1 and the sending-circuit connection terminal 2. Therefore, the RF 
signal inputted into the antenna end-connection child 1 is outputted to the receiving-circuit 
connection terminal 3 side, without revealing to the sending circuit connected to the sending- 
circuit connection terminal 2. In this way, an antenna and a receiving circuit are connected by 
actuation of this parallel-connected-type high frequency switching circuit where the shunt of 
two FET 8 and 9 is carried out to the transmission line at juxtaposition. 

[0008] ** Make it Mr. field merger by whom an antenna and a sending circuit are connected, and 
in order to change so that a sending circuit may connect with an antenna, make it the above- 
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mentioned ** impress each control voltage with the gestalt of reverse. That is, on the other 
hand, zero or forward bias is independently impressed to the switch change control terminal 5 for 
the reverse bias below the pinch off voltage of FET8 as control voltage at the switch change 
control terminal 4, respectively. 

[0009] Since the circuit of drawing 3 is considered that two independent equivalent "arms" is 
formed as mentioned above, it will be in the case of the above-mentioned **, and the condition 
of reverse between each switch change control terminals 4 and 5 in this case, and each knots 12 
and 13. Namely, although the equal circuit omits a graphic display, it will be in the condition that 
a shunt capacitor exists between a knot 12 and a ground, and on resistance exists between a 
knot 1 3 and a ground. Thereby, the RF signal inputted into the sending-circuit connection 
terminal 2 is outputted to the antenna end-connection child 1 side, without revealing to the 
receiving circuit connected to the receiving-circuit connection terminal 3, and a sending circuit 
and an antenna are connected. 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2005/03/17 



(19)B#ffl#fM* (JP) 02) & j|fj| !|$ f$ & 38 (A) 



#W¥7-235802 

(43)&HB ¥J£7*F(1995)9£5B 



(5Dintci. s mmn fftomwm^- fi mm^mt 

HO IP 1/15 

H0 3K 17/693 A 9473 -5 J 

H0 4B 1/18 J 9298 - 5K 



m7fv&a>&3 ol (£ e h) 



(2i)ms»# 


*5flPP6-25749 


(71)ffliaA 


000004226 










(22)tHIBB 


¥j£64p(1994)2E23B 




SDKS^fflK^nr-TS i m 6 n 








nm m 








JfOSS^ftfflKl^l»r-TBl#6^ B 














<74)ft9!A 





(54) [S8gH©:g*fc] ig^x-rv^iass 



(57) imtoi 

So 

T>x^-<b:SfilElSS^«Mt-i)ii^, FET 
9\ziEjUT*tf%ilm£ti^ Ku-f >— v— xPbIcd 
-f > tf— ? >XI*5§|glc{£ < * VtSifii: 6t!>< s 

®I1 3^bIfcFET 9 liHSStlCjft < — 

4#a>i&ftMtti 1 1 l=*-3-c«-f>e— y> 
XI=£Si£*U SSI 2l*+»S»l=ia<!Ec4. '*LT, 

nttft*ttaiflniBMMKiii7-2fli=aai^-«c < » 




(2) 



ttffl¥-7-2 3 5 8 0 2 



t r-x «h<oraiz*«tt:x'i' -fi-m l 

tinm&m&& ±<r>-& t iwibx -iv^is vm* torn 

±©*-jat7 , -^ia>niii=*ai(*:x'f 

IWBeat«ltt±©*-jftA:lttlE*x-f yf 1 

nni=, »ea<i»*aiir«»Hafli#fl!>afta)4»a> 
«-r * c t znwi t -r -ssjaafcx -f -v ?hb. 
«iiT?*«cfc*««fr*ii*Jiii *fci*»**2E 

[0001] 
[0 00 2] 

3lrjFfo S3lcfctNT. 1 l*0*L*^r>T-#-|=}* 
aitiftrv^MMftit^* 2ttH»L«:l^aifltl§IKl= 

ss) j=**4#<di y. -r>e— $r:/xa> 

[0 0 0 3] *i:> 8. 9l£ttJM&jRi h^>i?X^ (F 
ET) s 10, 1 1 li-^-ft-^tl-F E T 8. 9©iE/W 
7Xi8gfflJStfW 4, 5l*X-f •y^«»t!»«i^ ; T?fc 
ft. ai=»-TJ:3l=. 7>T7«8Mff 1 &&ffltEltttt 
^SS^ 2 fc cfc tfMnMMW? 3 t 4 #fl> I ;£ g 

So 

iHSiS^ 2 <t (ORUDIS 1 2l:FET8roKW >®HA<}g 
F E T 80V- X^Hlit£ife£*tT H« 
l=. 4 1 ;SS^SS 7 £ SttSIKttMtlH- 3 t ©P^tf) 
IB 1 3IZFET 9© KU-f>«^*<S^*4x, FET9 
(DV- X«g«l*l$ift$tLT-l^i>o uCt. FET8, 9 

lis ivfc>«>« r/<ijx5iy-f*— Kj LTte 
*>, KU-O-v— xRJ]£;*->fc-g>l,M**7*Ugl=iiifE 



ic, C©»5^ffl7>^7Wy»itE]ttl*IMN=/ha(= 

[0 0 0 5] ±E*I«I=*JL>T, 7>^7"i:g<tlE)S&i: 
3i<aiM=«N«**l*J:3r=«iy»7Lfc»*. T 

fc»*©*littttfl!i=oux-c. )JiTlc«»Jl=»iTTittia 

CCDJi^ H3ICfcON-C. X-f-y^«J#$IJfflI4i^4IZ^ 

C+ltliJttStlZ, X-f-y^g*jaP4S^5|CFET9(D 
t?ls?-*-?mE.&LT<D&>U7Xtf®mmE.t LtEPtD 

[oooe] 04i*, z.<nm-£o>m3o>mm®&X'&> 
-a. FET9it Ku-r >-v— xma&ftmcj: y 

S4|C*-Ti>-V>h^rV/^->-5'4 2 -f- L 

X % C<DvV>h**/*i'$4 2<D+-W^>$i>XjS# 
t4»©1 JSS^SS 7 > * >X tO>®. 

muz**}* 7>T-t-mmtz*T t&m®m%mn%=F3 

>X <t 0>IH-Cft*ft<& *t* «fc 5 lclHlS8iSti-A<tT^+t-So 
[0007]-*, FET8<DKU-f >-V— Xffll* 

re-oe— y>xj T?fey. S4ic^-r^->«tit4 1 

>fcf— ^VXI*S-<>lf-^>Xlz^$ti, Tly^ri- 
fi^SS^I <!:SI<llHlSSt$iSiag : f-2 <t(75Rmil5l£lt3te#fS 

* N < Lt, 20WFET8, 9A<ejH!Si:afe5iJlzvv> 
^-$tLTL^ftC(DM5lJ}^^^«X'^' -v^lslSSroiS^IZcJ; 

[0 0 0 8] ©T>^"*-tiSi«ll*t*««N«**l*»* 
P^ICLT, T>-f-J-fca«EII»36«afl»r*«k3l=*By 

ftckoir-rft,, -Ttft)*>, X'f v^toWMfPMT' 4lcl* 
F ET 8<Ct°>^7SEiilT<7)j£/NV 7XA«, 
X-f -v^«]§*i|tSpiS^5lci*^lt L < l±M/W 7Xfit. 
^-ti-f^iftAlcMWWEi L-CEP*0 S*tft„ 
[0009] J:^LfcJ:5l-, El3(DI5lSSl*i(4a:LfcS| 

■C* C<Dlg^W=&X-<>v^«Ig«ep4ffi^4. 5^*851 

2. 1 3t<D«i*. iffia>a>**ta!fl!>«»i=«:«. -r 

7-Xt(0BICv'V>h+vHy^A<. SS1 3i:7— X 



(3) 



-2 3 5 8 0 2 



^<itnss^as ; f-2icA*$+ifc?a^jffi<i^i*. sftiHi 

[o 0 1 o] 

<-n r^T-t-temm+t tmmisi&mmm+z torn 

A<<fcyBBSt*K!gU:jii^c<!:. -Tfc*?*.. S51 2A<,fcy7 
-XI-&i^«£;r^fcttSgl::^^-SC<k 
(P) 4#(Dl;&gJgS&7£ffiiaLfcffijg;£tI#<D5 
*>, £/NV7Xtttg|::ig5t£;h.fcFET9£:frLT7'— 

[0 0 1 i] t:^'. ^->SSt4 1 roSfitffl^'h* < 
-r-5aWT-!r-hi|e<0)£t>FET^SfflLf=i: LTt, 

ft4 irogfcffili^y/J^fc^fclv, FETID 

f-hvszmiizt. &*U7*#mzmj£2*.tzm-$s 

\z KW>-V-XH<0^tl. -r^ft>*.. H4l3jji 
h+V/^v^ 4 2<D*-\"*i>$ >Xfijc#*<7<:# 

< tc s> (D -e . mz # z> is a k u-f > - v — x 

fSKO-Ofcf-^X tot, 

^fi-^siiE&fgfaas^ 3 ffli j i=aj a £ v v > h 

[ooi 2] ja±a^f=«feoi~. A*ig^-tB^JiS^ra 

tt&-efc&B#<£>iiifi«*£/h£<, fro. Tl-^tt^T-fc 
&fl#<0f!-5|-3ia£ < "f 6 (T -f V U— > 3 >£ilf#> 

ro^->^A^/h$<-rs<!:. x-f -^^sfH^tg^ 
fi*<*:#<fc6o tot, fc*l=o 

< A^^7tt®<DB#ro{i^;ljSA<^:^ < ft* 
fcl*3IHH*<fcofc. *IPJil3\ ±i£L fertile®* r 
&**ifc*<DT?*y. ±iB»ffll=»6li**ifcX-f 



* ^ #$t- fc 4 mom^ma fr'h £ i^&offin -rx 

[0 0 1 3] 

[^ffi£fi?9i-f £fctf)CD¥-ia:] ±I2PH£S*-f Sfctf) 
H*JSllBm<7)|gB^lcfcoTI*, 20(0X111*^ 

&&&mmm3&±<D-& t t-x t owi-^^x^ 
(D^H&tecDijm§£:fnr mm? set 

[0 0 14] li^«[2iBK«©fElfl|zfcoTI*. 8 

l»CDAi±5*4S^^^1S»wa^K±(OS— *i i: 7- 

vT^7m*to>m\z, i£&&&s6%mm-tz> 
*fci*if*«2fB®o)^iBi3fctNr. fna^^^ss 

l*v-< •> p x h u 7j£8&-efc-5 C t ^ Lr^ 

•So 

[001 5] 

[f^ffl] 1 &&0>mmz J:4xtf, e^K-h©- 

^iis-r*<i#a)a6g©4«-a> i o^iafgro^iKg^^ 
■r^.^^sii^is&ic.ku. x-r^v-yst^ro^igst 

l*^-7StalC, ^-7«fcxl*^>jgSxl^. ^>X 

T?s ^X -< <v =? Is^m* t E5iJlc^ ^^ifc4»(D1;ji 
-e-l-<fcU. ^*L^>gfit<k^:#t^7tSSi£Wr-i)X 

[OO 1 6] tot. BL^;TK^llcfcU%rt,, X-f 

^Jl#fcX-<-v^!!]ft;W# *f;, 
tt^>t^<D;SgA<5S<^^ror% 4^(0 1iRfiWffiSfS 
<0$SS&5£ ^-T »D?Lfc C t \z J; -sTIel 

[ooi 7] ii^2iBKco^fiei-<fetiii. tiik 

WAm7j4S^^i!S^1SIS(»eiil^S&±W=&-^i:^x-f 

v T^vm+t o>m\z±.uh ra«tf>»*jE*«»*<«it 

Jt^lc. A7lf)IC|g^$^.fcAai7l!IS^t>lil^ffiiJlCiS 



(4) 



7-235802 



-v©{f^(D;ia £ >PU < + h d t A<T- # & „ 
[0 0 1 8] 

ouTi&BjH-.?,,, mi*. ^siB^-sue^izck-s^ra 

l^T. 1151 2 i: F ET 8tOHIC-7'f ^7DX h U -y 

mmz&&4ft<m £g|£S&i 1 1*«, *fc. gn 3t 
FET9t©ffll:PHl:7.<5P7 h'J -v^JSKHl-J: 
£4#0>1 jfcgf&S&l 1 2A<*:h.^;h.:rt-$i$*iTP6„ 
C*i&4«-0>1 iK^SSl 11.11 2l*-f >bf— 

x<&#8§£sfE-r£i!Si^£*nrs<&-e. =&ii5i 2, 13 
[ooi 9] ±ie«fiEicfc^r. 7>T-t-t&m\Bi&t 

1 !:A<St^lc^$^^•i>^Wfi■I5li^Sll^lc-^L^r. JilT 

L-cmmzti, ztititmmz* x-c ^^Mamam 
i*. x-f ??tiw«HNiiiB?-4. 5 c:*t-t rxo* 

l+^StMcaiC^oT^-So £f=. FET8, 9tL 

[OO20J12I*, C©f^i1 0)S?fiilHlSS-(?& 
•&„ C(D±i£, FET9<DKU'f>-V— XPalOT-Oe 
— 50xi*J8Jtlze< Emzfclf &:t>igtri 
2 2tl?«lC!tC^ 0 flEoT. S2IZ*ftii1 5lil5l?T 

I*4#(D1 fcg&S&i 1 Zlzk-oxm-llst:— ?>x|c 
^&£*x.-5<D-C. Sii 3^f,Mf=FET9liB3iiclciatN 
tt®lC^Ci> 0 «tot> 4#0>1 ;£fi$t8&7£iI^LfcSi 
)S»li#(D5*>4»(D1 1 2ffl'>., : !;£-r-i>li 

ffl^- 3 iz&tSl £ fefeSflElttlz Hi * * *t 

[002 1] -J. FET8I1 KM>-V- Xia© 
^§SI;«kyEl2ICfclt-S->Vl/ h*-W<V* 2 1 t 
^ffllrfc-Stf. -5-CD-f >t°-^>XI*±aUfc<fc 51^35 
J£lc*£<. 4l*+»gg»lciSc^Sllr/«c§ 0 fto 
T. 4^(7)1 %A«tgn 1 i ickotzroSY^If-^ 



>XI*«-f>tf— SOXICfEJftiifl. 85 1 2l-o^-ci* 
+#&iifcl::jfi^**8§ ^(tXS'f >tf— y 

>X A< 4 #0> 1 ;«S^SS 6 IZ £ o TSUlS-f > tf— ? > 
XI-S}HaF*l€>o SEoT, T^TTmiftW* Ifrbfltz 

sifliiamtiSMiT- 2 t ^ ^ Mtt««i= s ro-e . 
2 « ic*»-r * c t # < . stiBMMttNHF-3 

[0 0 2 2] ©T>^+i:ii{tlHlKi:^«l^^.i)^ 

^icur. r>^iiHfi[aiss*^si-rSefc5iz«iy 
mx.i>\z\it* ±fH(D«tiija»<D^r-«-®i^E$-EnjbD-r 

■5><J:5lc-ri, 0 -T^f^*,. X>f ^^#*J^lJg^-4lcl* 

^tL<i*iii/NVrx*<, x-f 

*ti?H%i±[zfflfflnE.t LXffi1m£4x& 0 
[0 0 2 3] C(D^#0)&X'f«v^«Jg$iJiip4g^F4. 5 
i:=&4g51 2. 1 3tOP B 1li. ±IH(Da)^i:ja(Dt»c© 

ic^y. -e-ro^fiiHisS (S^BS) i*. fin 4«tr-xi: 

(DP^I-^->tS*iA<. ®51 5iT-X<b:a)rai='>-V>h^ 
SSHf-1 IC^$*tfcT>^tiM<IllS&^!IS^2ICS 

[oo24] )a±iSBjLf=Ei a>jf|g*fflr>T-^-«iy 

gTLIllSSl-^ttl^ 0 3CO|5]SS^JieiCjt'<r4«-(D1 

i n 11 ztfmsS>2*itz#±te<D\E\&mmtf 
mta? i) A<. t u § <f #a>Jl »tt i±^ss 

;U-efc-5>. 8toT, «E3)ECDlHlSS^fiR (S3) <D1OC0!f# 

(Hi) . ■T'tC^*,. 4»<75 1jffiSISlKl 11. 112 
£ ii»Q Lfc[elSS1tfiKl~«fc oT t«fc^-5o 
[00 2 5] £fc. *StlS«l=J:*il<. ^">lgfii;A<+» 
< t£&& 5 U?— h<&0)&^ F E T £fflL^^C < T 
&m-t&m$Lmz1r$^T. j£V-h/sV7'XB#(DK 

u-f>-v-xrao)-f>e-y>xA<ji^ic^:^ < ^c^ 

tk 5 ttf— \~<(S(J> F E T SffifflftLlS J: L^(D'C*llfflW'C? 
fc-i), ntfc\ *S§BBlc,i:i > ig)ljgX'f -y^laJKl*. ^-CO 
i§ffl£*Hife0i]lc «fc ^itg^fflT >^«J y « tLIUSSI- 

{saua»±<7>-)Si:x-r v^^^m^t^mizwt^ 
zwfim&m&iz-oi^Tiz. *mmm<D&5izm-%<D : ,Bi 

&0>4tt<mmo>&&g:\zmZ>Zttj;<. S;ft^(D4» 
[0 O 2 6] 

I*, S)liK<i#0)A^4ffi^-<tttl^iS^<»:<7)P^$te^e^ 



(5) 



ttfflW- 7-235802 



*>*£&;**i&o tot. ^->est*<+«-/h$<^«) 

[HiSallMl&gttiPU 

m 1 ] *f|B^«>-ilJ£«|c*j(t^>igS;Sx-i' •y^lHl 



[12] i1 CD^iSlslSST'fc-So 

i. 2. 3 Affi^aa^- 

8. 9 FET 

111. 112 4»a> i xjutK 



[01 ] 




[02] 




% > 



(6) 



town* 7 



-235802 



[S3] 




